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Computing Sciences at Berkeley Lab
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The National Energy Research Scientific
Computing Center Enables Science
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Petaflop and Petabyte systems for science
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Open Science at NERSC
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Edison Hopper Carver NGF

Center Overview

Edison Cray XC30
Peak TFlop/s: 2,570
Jobs running: 203
Jobs queued: 2,281
Cores in use: 121,848
(91%)

Backlog: 5.5 days

Carver IBM iDataPlex
Peak TFlop/s: 34
Jobs running: 597
Jobs queued: 1,050
Cores in use: 7,343
(97%)

Backlog: 3.5 days

Hopper Cray XE6
Peak TFlop/s: 1,288
Jobs running: 582
Jobs queued: 2,460
Cores in use: 140,784
(92%)

Backlog: 3.5 days

Current CPU-Core Usage Breakdown

Cores in Use by Office: Cores in Use by Project Type:

Basic Energy Sciences DOE Base

104,480 178,832

Fusion Energy Sciences SciDAC

Cores in Use by Science Catev)
Fusion Energy

Materials Science
|

Storage Usage
Project: 4,350TB
GScratch: 2,121TB
DNA: 668TB
ProjectB: 1,248TB
Ed. Scratch 1: 553
Ed. Scratch 2: 61¢

of Plasm:

of Turbulence-
in Reacting
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Investigator: Joseph C. Oefelein
Science Area: Chemistry



“Saving the World” at NERSC
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“Saving the World” at NERSC

Materials for
Efficient
Lighting

Materials for
Solar PV

Optimized
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Using Computers for Science and Engineering

Computers are used to
understand things that
are:

* too big

* too small

e too fast Black holes Diseases

* too slow

* too expensive or

* too dangerous
for experiments

Blood flow in the heart
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The M of Science

“Four Paradigms”
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Michael Wehner, Prabhat, Chris Algieri, Fuyu Li, Bill Collins, Lawrence Berkeley National Laboratory; Kevin Reed University of -
Michigan; Andrew Gettelman, Julio Bacmeister, Richard Neale, National Center for Atmospheric Research



Big Data in Astrophsics

Crowd
sourced

Filtered

/ GB per night
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d Detection Rate (MDR)
03 04

Classification of kno!

Graphical
models

Machine
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New simulation models
and AMR code (Nyx)

01 02
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03 0.4
e Rate (FPR)

Example: Astrophysicists discover
early nearby supernova




Computational Research and Theory (CRT) Facility will
house Computing Sciences

* Four story, 140,000 GSF
— 300 offices in collaborative office setting (2 20Ksf floors)
— $124.9M UC Building, $19.9M DOE computing infrastructure
— 20K -> 29Ksf HPC floor

* Energy efficient

— Year-round free airand |
water cooling

— PUE< 1.1
— LEED Gold design

42MW to building
— 12.5MW provisioned
— Low cost WAPA power

* Occupancy Spring 2015 =
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Location Supports Collaborations with
Researchers and Networking
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low Mach formulation model for combustion

reveal features not visible in lab,

resulting in improved designs demonstrate feasibility

: low-emission, high-efficiency burner technology licensed by industry



Providing
“Petaflops” to

the People
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